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$V(I)=\{z\in X|f_{1=\cdots=}f_{n}=0\}$ $A$ .
, $n$ $h(z)d_{Z}$
$[ \frac{h(.z).d_{Z}}{f_{1}(z)\cdot f_{n}(z)}]$ , $A$ Grothendieck
.





. , $\alpha\in A$ 1
, – .










, [10] Grothendieck .
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, $X=\mathrm{C}^{n}$ $O_{X},$ n
-
$\Omega_{X}$ .
regular sequence $f_{1},$ $f_{2},$ $\ldots,$ $f_{n}\in \mathrm{C}[z_{1}, z2, \ldots, zn]$ $\mathcal{O}x$
$\mathcal{I}=\langle f_{1}, f_{2}, \ldots, f_{n}\rangle$ .
Grothendieck pairing
$\Omega_{X}/\mathcal{I}\Omega_{X}\cross \mathcal{E}xtn_{X}(oO\mathrm{x}/\mathcal{I}, O_{X})arrow \mathrm{C}_{A}$
, $\mathcal{E}xt_{\mathcal{O}x}^{n}(Ox/\mathcal{I}, O_{x})$ , $\Omega_{X}/\mathcal{I}\Omega_{\mathrm{x}}$ . ,
$\mathcal{E}xt_{\mathcal{O}x}^{n}(O_{X}/\mathcal{I}, OX)$ $\Omega_{X}/\mathcal{I}\Omega_{x}$ ( ) .
, $\mathcal{E}xt_{\mathcal{O}x}^{n}(O_{X}/\mathcal{I}, \mathcal{O}_{x})$
, $\mathcal{E}xt_{\mathrm{o}x}^{n}(O_{X}/I, \mathit{0}_{X})$ .
$i:\mathcal{E}_{X}t^{n}\mathrm{o}X(ox/\mathcal{I}, \mathcal{O}_{X})arrow \mathcal{H}_{[A]}^{n}(\mathcal{O}X)$
, $\mathcal{E}xt_{\mathcal{O}_{x}}^{n}(\mathcal{O}x/\mathcal{I}, OX)$ $\mathcal{H}_{[A]}^{n}(O_{X})$
, .
$\text{ }9^{\mathrm{x}},$ $\mathcal{E}Xt^{n_{X}}\mathcal{O}(O_{X}/\mathcal{I}, \mathcal{O}_{x})\sigma)\text{ }$ ,




1(i) $\Sigma=i(\mathcal{E}Xt_{\mathcal{O}}nx(Ox/\mathcal{I}, \mathcal{O}_{X}))$ .
. (ii) $\Sigma$ $\mathit{0}_{x}$ , $\sigma=[\frac{1}{f_{1}f_{2}\cdots f_{n}}]$ .
, $n$ $\varphi dz\in\Omega x$ $\eta\in \mathcal{H}_{\{A\}}^{n}(O_{X})$
, $(\varphi d_{\mathcal{Z}}^{e}, \eta)$ , $\varphi\eta dz\in \mathcal{H}_{\{A\}}^{n}(\Omega_{x})$ $\alpha\in A$
${\rm Res}_{\alpha}(\varphi\eta d_{Z})$ , pairing .
pairing ${\rm Res}_{\alpha}\langle\varphi dz, \eta\rangle$ . , $\eta$
$\sigma$ ,
${\rm Res}_{\alpha} \langle\varphi d_{Z,\sigma\rangle}={\rm Res}_{\alpha}([\frac{\varphi(.z).d_{Z}}{f_{1}(z)\cdot f_{n}(z)}])$
.
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, $X$ , $D_{X}$ .
$\mathcal{H}_{[A]}^{n}(o_{x})$ $D_{X}$ ,
$\sigma=[\frac{1}{f_{1}f_{2}\cdots f_{n}}]$ annihilator ideal .
$Ann=\{R\in D_{X}|R\sigma=0\}$ .
$\sigma$ $f_{j}\sigma=0,$ $j=1,2,$ $\ldots,$ $n$ , $f_{j}$
, $F_{j}\in Ann$ .
, $n$ $\Omega_{X}$ , $\varphi dz\in\Omega_{X},$ $R\in D_{X}$ , $(\varphi dz)R=(R^{*}\varphi)d_{Z}$
, $\mathcal{D}_{X}$ - ( , $R^{*}$ , $R$
). , $Ann$ $R$ ,
${\rm Res}_{\alpha}\langle(P*\psi)d_{Z,\sigma}\rangle={\rm Res}_{\alpha}\langle\psi dZ, P\sigma\rangle=0$
. , ,
$\mathcal{K}=\{\varphi dz\in\Omega_{X}|{\rm Res}_{\alpha}\langle\varphi d_{Z}, \sigma\rangle=0, \alpha\in A\}$
. .
2 $\mathcal{K}=\{(R^{*}\psi)d_{Z}|R\in Ann, \psi dz\in\Omega X\}$ .
$\mathcal{I}\Omega_{X}\subseteq \mathcal{K}$ , $\mathcal{K}/\mathcal{I}\Omega_{X}\subseteq\Omega_{X}/\mathcal{I}\Omega_{X}$
. , $n$ , $\Omega_{X}$ $\mathcal{O}_{X},\mathcal{I}\Omega_{X}$ $\mathcal{I}$
– .
, , , .
3 $-$ $P$ $P\sigma=0$ . $P$ $\Sigma$ $\Sigma$
.
$\eta$
$\Sigma$ . $h(z)\in \mathit{0}_{x}$ $\eta=$ \mbox{\boldmath $\sigma$}
. $P$ – $P^{(1)}$ $P^{(0)}$ , $P=P^{(1)}+P^{(0)}$
. , $P(h\sigma)=(P^{(1)}h)\sigma+$ P\mbox{\boldmath $\sigma$} , 2 $P\eta=$
$(P^{(1)})\sigma\in\Sigma$ .
$P:\Sigmaarrow\Sigma$ .
4 $-$ $P$ $P\sigma=0$ .
$P^{*}$ .
$P^{*}$ : $O_{X}/\mathcal{I}arrow O_{X}/\mathcal{I}$
( , well-de.fined .
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, [10] , Grothendieck
.




$F_{n}$ ( ) – $P$
. ( $Ann$ 2
,
)
, fif2, ..., $\mathrm{Q}[z]$ $I$ .
$h(z)d_{Z}$
$(z)$ $I$ , ${\rm Res}_{\alpha}([-])$ $=0$ .
$f_{1}(z)\cdots f_{n}(z)$
, $\mathrm{Q}[z]/I$ . ,
, $\mathrm{Q}[z]$ , /( $I$ .
(monomial base) , $U$
. , $U$ $\mathrm{Q}[z]/I$ .
$P$ $P^{*}$ $U$
. , $U$ $V$ .
$V={\rm Im} P^{*}=\{P^{*}u|u\in U\}$ .
$f1,$ $f_{2},$ $\ldots f_{n}$ $\frac{\partial(f_{1},f_{2},...’ fn)}{\partial(z_{1,2,..,n}\mathcal{Z}z)}$ $j_{F}(z)$ , $j_{F}(z)r(z)\in I$
$r\in\sqrt{I}$ . , $W$
$W=\{w\in U|w(z)=j_{F}(z)r(Z)\mathrm{m}\mathrm{o}\mathrm{d} I, r(Z)\in \mathrm{Q}[z]/\sqrt{I}\}$
. , $\sqrt{I}$ ,




, $\alpha\in A$ Grothendieck




$u$ . $u$ $U$ , $u=v+w$
$v\in V,$ $w\in W$ . ,
${\rm Res}_{\alpha}(\text{ }(Z)\sigma dz)={\rm Res}_{\alpha}(u(Z)\sigma dZ)={\rm Res}_{\alpha}(v(Z)\sigma dz)+{\rm Res}_{\alpha}(w(z)\sigma dz)$
, ${\rm Res}_{\alpha}(v(Z)\sigma dz)=0$ . , $w(z)=j_{F}(z)r(z)$ mod $\sqrt{I}$
$r\in \mathrm{Q}[z]/\sqrt{I}$ ,
${\rm Res}_{\alpha}(w(_{Z})\sigma dz)=\mu\alpha r(\alpha)$
. $\mu_{\alpha}$ $\alpha\in A$ . ,
${\rm Res}_{\alpha}([ \frac{\text{ }(_{Z}).d_{Z}}{f_{1}(z)\cdot\cdot f_{n}(z)}])=\mu\alpha r(\alpha)$, $\alpha\in A$
.
$I$ $I=I_{1}\cap I_{2}\cap\cdots\cap I_{\ell}$ $\sqrt{I}$
$\sqrt{I}=\sqrt{I_{1}}\cap\sqrt{I_{2}}\cap\cdots\cap\sqrt{I\ell}$ . , $\alpha\in V(I_{i})$
, $r$ $\sqrt{I_{i}}$ $\mathrm{G}\mathrm{b}(\sqrt{I_{i}})=\{gi,1, gi,2, \ldots, gi,n\}$ ,
$r_{i}$ . $\mu_{\alpha}r(\alpha)=\mu_{\alpha}r_{i(\alpha)}$ . Grothendieck
, $t$ , $t-\mu_{\alpha}r_{i}(z),$ $g_{i},1(\mathcal{Z}),$ $gi,\mathit{2}(Z),$
$\ldots,$
$g_{i},n(Z)$
$\mathrm{Q}[z, t]$ $J=\langle t-\mu_{\alpha}ri(Z), g_{i},1(z), g_{i,\mathit{2}}(z), \ldots, gi,n(Z)\rangle$ ,





, $\mathcal{H}_{[A]}^{n}(\mathcal{O}_{X})$ $X$ $H_{[A]}^{n}(\mathcal{O}_{X})=\Gamma(X, \mathcal{H}_{[}^{n_{A}}(]\mathit{0}_{X}))$ ,
$\Sigma=\{\eta\in H_{[}^{n_{A]}}(OX)|f\eta=0, \forall f\in I\}$
. $\Sigma$ , $\mathrm{C}[z_{1}, z2, \ldots, zn]/I$
– . , $\sigma=[\frac{1}{f_{1}f_{2}\cdots fn}]$
$\Sigma$ . $I$ $\mathrm{Q}[z_{1,\mathit{2},\ldots,n}Zz]$
$I=I_{1}\cap I_{2}\cap\cdots\cap I_{\ell}$ , $A_{i}=V(I_{i})$ ,
$H_{[A][]}^{n}(O_{x})=H^{n_{A_{1}}}(\mathcal{O}_{X})\oplus H_{[]}n_{2}(A)O_{x}\oplus\cdots\oplus H_{[}n_{A\ell]}(O_{\mathrm{x}})$
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. $\Sigma_{A_{i}}=\Sigma\cap H_{[A]}^{n_{i}}(\mathcal{O}_{X})$ . $\sigma$
$\sigma=\sigma_{I_{1}}+\sigma_{I_{2}}+\cdot.$ . $+\sigma_{I_{l}}$ , $\sigma_{I_{\mathrm{i}}}\in\Sigma_{A_{i}}$
. .
6
(i) $\Sigma_{I_{i}}=\{\eta\in H_{[A}^{n_{i}}(]Ox)|f\eta=0, \forall f\in I_{i}\}$ ,
(ii) $\Sigma_{I_{i}}$ $\mathrm{C}[z]$ , $\sigma_{I_{i}}$ .
(iii) $\Sigma=\Sigma_{I_{1}}\oplus\Sigma_{I_{2}}\oplus\cdots\oplus\Sigma_{I_{f}}$ .
$\Sigma_{I_{i}}$ $\mathrm{C}[z]/I_{i}$ ,
$\Sigma=\Sigma_{I_{1}}\oplus\Sigma_{I_{2}}\oplus\cdots\oplus\Sigma_{I_{l}}$ $\mathrm{C}[z]/I=\mathrm{C}[z]/I_{1}\cross \mathrm{C}[z]/I_{2}\cross\cdots\cross \mathrm{C}[z]/I_{l}$
.
7 $P$ , $P\sigma=0$ – .
, $P$ , $i=1,2,$ $\ldots,$ $\ell$ $\Sigma_{I_{i}}$ .
$P\sigma=0$ , $P\sigma_{I_{i}}=0$ . $\Sigma_{I_{i}}$ $\eta$
$\eta=h(z)\sigma_{I}\text{ }$ . $P$ –
, $P\eta\in\Sigma_{I_{i}}$ .
.
8 $P$ , $P\sigma=0$ – .
, $P$ , $i=1,2,$ $\ldots,$ $\ell$ , $\mathrm{C}[z]/I_{i}$
.
9 $X=\mathrm{C}^{2},$ $f1=(x^{2}+y^{2})^{2}+3x^{\mathit{2}}y-y^{3},$ $f_{2}=x^{2}+y^{2}-1$ .
$x\succ y$ . $I$ Gb $=\{-4y^{3}+3y+1, x^{2}+y^{2}-1\}$
. $I$ ,
$I_{1}=\langle 4y^{\mathit{2}}+4y+1,4x^{\mathit{2}}-4y-5\rangle,$ $I_{2}=\langle y-1, X^{2}\rangle$
, $I=I_{1^{\cap}}I_{2}$ .
, $\sigma=[\frac{1}{f_{1}(x,y)f_{2}(x,y)}]$ annihilator $Ann$














. , $P^{*}$ $\mathrm{C}[x, y]/I_{1}$
$\ovalbox{\tt\small REJECT}$ . $I_{2}=\langle y-1, X^{2}\rangle$
, $P^{*}$ : $\mathrm{C}[X, y]/I_{2}arrow \mathrm{C}[X, y]/I_{2}$ .
$Ann$ $c_{1},$ $c_{2},$ $P,$ $Q$ ,
$G_{1},$ $G_{2},$ $P$ $Ann$ .
, $\langle G_{1}, G_{2}, P\rangle$ , ,
$P^{*}$ .
, $P^{*}$ . , $x\succ y$ ,
$\mathrm{C}[x, y]/I$ $\mathrm{C}[x, y]/I=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\mathrm{f}y^{22}X,$$yX,$ $x,$ $y,$ $y,$ $1\}$ .
$P^{*}$ , $I,$ $I_{1},$ $I_{2}$ .
, $y^{2}=-y-1/4$ mod $I_{1}$ , $-P^{*}y-(1/4)P^{*}1=3/2-3/4=3/4$

















, $\mathrm{Q}[z]$ , , . $f1,$ $f_{\mathit{2}},$
$\ldots,$
$f_{n}\in$
$\mathrm{Q}[z]$ $I$ $I=I_{1}\cap I_{\mathit{2}^{\cap\cdots\cap I}}\ell$ . /( $I_{i}$
$MB_{I_{i}}$ ,
$U_{i}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{mb|mb\in MB_{I_{i}}\}$
. $\mathrm{Q}[z]/I_{i}$ , $U_{i}$ .
, $P^{*}$ ,
$V_{i}=\{P^{*}u|u\in U_{i}\}$
. , $j_{F}(z)= \frac{\partial(f_{1},f_{2},...’ fn)}{\partial(z_{1,\mathit{2}\cdot,n}Zz)}$
,
$W_{i}=\{w|w(z)=j_{F}(z)r(Z)\mathrm{m}\mathrm{o}\mathrm{d} Ii, r\in \mathrm{Q}[z]/\sqrt{I_{i}}\}$
. , .






, ${\rm Res}_{\alpha}[ \frac{\text{ }(x,y)dx\wedge dy}{f_{1}(_{X},y)f_{2}(x,y)}]$ .
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$I=\langle f1, f_{2}\rangle$ $y\succ x$
Gb $=\{-x^{109}-x+7x^{8}+6x^{76}-18_{X}-12x^{5}+20x^{4}+8x^{32}-8_{X}, -x^{2}+y+4\}$
. $I_{1},$ $I_{2},$ $I_{3}$
$I_{1}=\langle x^{6}-6X^{4}+12x^{2}-8, x^{2}-y-4\rangle,$ $I_{2}=\langle x^{\mathit{2}}+x-1, x+y+3\rangle,$ $I_{3}=\langle x^{2}, y+4\rangle$ ,
, $I=I_{1^{\cap}\mathit{2}}I\mathrm{n}I_{3}$ $I$ . ,
$\sqrt{I_{1}}=\langle_{X^{\mathit{2}}}-2, y+2\rangle,$ $\sqrt{I_{\mathit{2}}}=\langle x^{2}+x-1, x+y+3\rangle,$ $\sqrt{I_{3}}=\langle x, y+4\rangle$
. $\mathrm{Q}[x, y]/I_{i}$ ,
$U_{1}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{x^{5}, X, X, x, x, 1\}432,$ $U_{\mathit{2}}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{X, 1\},$ $U_{3}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{X, 1\}$
. , $V_{i},$ $W_{i}(i=1,2,3)$ ,
$\dim V_{1}=4,$ $\dim W_{1}=2,$ $\dim V_{2}=0,$ $\dim W_{\mathit{2}}=2,$ $\dim V_{\mathrm{s}=}1,$ $\dim W_{3}=1$ .










$V_{2}=\{0\},$ $W_{2}=\mathrm{S}\mathrm{p}\mathrm{a}\mathrm{n}\{-X-3, -2x-1\},$ $V_{3}=\mathrm{s}_{\mathrm{P}^{\mathrm{a}\mathrm{n}}}\mathrm{t}-2_{X}+2\},$ $W_{3}=\mathrm{s}_{\mathrm{p}\mathrm{a}\mathrm{n}\{x\}}16$
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$A_{1},$ $A_{\mathit{2}},$ $A_{3}$ ${\rm Res}_{\alpha}[ \frac{\text{ }(x,y)dX\wedge dy}{f_{1}(_{X},y)f_{2}(x,y)}]$ .
, (x, $y$ ) $=-30_{X^{4}}+23x^{3}+(y^{6}+92y+3)x-4y-9$ .
(i) $A_{1}=V(I_{1})$
$u_{1}=h$ mod $I_{1}$ , $u_{1}=240_{X}5-30x4-1037x-34x^{\mathit{2}}+1043x+7$ .
$u_{1}=v_{1}+w_{1},$ $v_{1}\in V_{1},$ $w_{1}\in W_{1}$ ( ,
$v_{1}=(73/64)P^{*}1+(223/256)P^{*}x-(49/16)P^{*\mathit{2}}X-(265/128)P^{*}X^{3},$ $w1=j_{F}(x, y)r_{1}(x)$
. , $r_{1}$ $(x)=(-179/8)+(16829/768)X$ . $\alpha\in A_{1}$ 3
, $\alpha\in A_{1}$ $3((-179/8)+(16829/768)\alpha)$ .
, $\langle t-3r_{1}(X), x^{\mathit{2}}-2, y+2\rangle\subset \mathrm{Q}[x, y, t]$
, $\{-32768t^{\mathit{2}}-439910t+135570313, -16829x+256t+17184, y+2\}$ .
, $-32768t^{\mathit{2}}-439910\theta+135570313=0$ .
(ii) $A_{\mathit{2}}=V(I_{\mathit{2}})$
$u_{\mathit{2}}=$ mod $I_{\mathit{2}}$ $u_{\mathit{2}}=584x+828$ . $A_{\mathit{2}}$ , $V_{2}=\{0\}$
. $u_{2}=j_{F}(x, y)r_{\mathit{2}}(X)$ mod $I_{\mathit{2}}$ $r_{2}$ ( $r_{\mathit{2}}(x)=(-1072/5)+(-924/5)x$
. , $\alpha\in A_{2}$ $(-1072/5)+(-924/5)\alpha$ .
$\mathrm{Q}[x, y, t]$ $\langle$t–r2 $(x),$ $x^{2}+x-1,$ $x+y+3\rangle$
( , $\{5t^{\mathit{2}}+1220t-139024,924x+5t+1072,924y-5t+1700\}$ . ,
$5t^{\mathit{2}}+1220t-139024=0$ . (iii) $A_{3}=V(I_{3})$
$u_{3}=3731X+7$ , $u_{3}=(7/2)P^{*}1+j_{F}(X. ’ y)(1869/9)$ . $(0, -4)\in A_{3}$
2 , 1869/4 .
, .
, .
[10] , , $V$ $W$














. $u\in U$ $u=v+w$ , , $w=jF(x, y)r(X)\mathrm{m}\mathrm{o}\mathrm{d} I$
$r\in \mathrm{Q}[x, y]/\sqrt{I}$ ,
$r= \frac{1869}{8}-\frac{2373647}{3840}x-\overline{1920}x+x\overline{40}+x\overline{3840}$
1531057 2 12801 3 1285297 4
.
${\rm Res}_{\alpha}([ \frac{\text{ }(x,y)dx\wedge dy}{f_{1},f_{2}}])={\rm Res}\alpha([\frac{(j_{F}\cdot r(_{X})dx\wedge dy}{f_{1}f_{\mathit{2}}}])$ , $\alpha\in A$






, , $W$ $W_{i}$





. $I=\langle f1, f_{2}\rangle$ $x\succ y$
Gb $=\{-y^{12}-2y10+3y^{2},13y^{2}X^{2}+11y^{10}+7y^{86}-6y+7y^{42}-19y, x^{6}-3x^{4}+3x^{2}+y^{6}-1\}$
,
$yx^{5},$ $x^{5},$ $yx^{44},$$x,$ $yx^{33},$$x,$ $yx^{22},$$x,$ $y^{1}110_{x}9x,$$y,$ $yx,$ $y^{8}X,$ $y^{7_{X_{J}}}.y,$$yx6_{X}5$ ,
$y^{4}x,$ $y^{3}x,$ $yx,$ $yX,$ $X,$ $y,$ $y,$ $y,$ $y^{8},$ $y,$ $y,$ $y,$ $y^{4},$$ 2111097653,$ $y^{\mathit{2}},$ $y,$ $1$
. $\mathrm{Q}[x, y]/I$ $U$ 32 .
61
$I$
$I_{1}=\langle y-1, X^{2}\rangle,$ $I_{2}=\langle y+1, x^{\mathit{2}}\rangle$ ,
$I_{3}=\langle(2y^{\mathit{2}}+3)x^{\mathit{2}}-y^{4}-2y,2x-\mathit{2}42x+y^{4}+2, x^{2}-2y^{6}-3y^{4}-2y-42\rangle$ ,
$I_{4}=\langle y^{2}, x^{32}-3x+3x-1\rangle$ ,
$I_{5}=\langle y^{2}, x^{3}+3x^{2}+3x+1\rangle$ ,
, $I=I_{1}\cap I_{2}\mathrm{n}I_{3}\mathrm{n}I_{4^{\cap}}I_{5}$ . ,
$\sqrt{I_{1}}=\langle y-1, x\rangle,$ $\sqrt{I_{\mathit{2}}}=\langle y+1, x\rangle$ ,
$\sqrt{I_{3}}=\langle y^{8}+3y^{6}+3y^{4}+3y^{\mathit{2}}+3, x^{2}-2y^{6}-3y^{4}-2y^{2}-4\rangle$ ,
$\sqrt{I_{4}}=\langle y, x-1\rangle,$ $\sqrt{I_{5}}=\langle y, x+1\rangle$ ,
. $A_{i}$ , $A_{1}$ $A_{2}$ 1 ,
2 . $A_{3}$ 16 . $A_{4}$ $A_{5}$ 1
6 . , $A$ 20 .
$\sigma$ annihilator $Ann$ ,
$P=$ $(3x^{11}-6x9+12x^{7}-12X^{5}+6_{X^{3}-}3_{X})\partial_{x}+(yx^{10}-yx8+3yx^{6}-yx^{4}+yx^{\mathit{2}})\partial_{y}$
$+4_{X^{14}-}24x^{1}\mathit{2}+98x^{10}-154x^{8}+210X^{6}-122X^{4}+54x^{2}-6$
, $F_{1},$ $F_{2},$ $P$ . $P$ , $V$




$P^{*}x^{5}=$ $(1521x5 - 1443x^{3}+ (521y^{10}+289y^{8}-894y^{6}+549y^{4} - 894y^{2}+429)x)/13$
$P^{*}yx^{4}=$ $(1560yx^{4}-1599yx^{2}+570y^{11}+267y^{9} - 981y^{7}+618y^{5} - 981y^{3}+507y)/13$
$P^{*}x^{4}=$ $(1989x^{4} - 2262x^{\mathit{2}}+791y^{10}+280y^{8} - 1371y^{6}+891y^{4} - 1371y^{\mathit{2}}+780)/13$
$P^{*}yx^{3}=$ $(858yx^{5} - 546yx^{3}+ (192y^{11}+186y-936\mathrm{o}y7+186y^{5} - 360y^{3}+156y)X)/13$
$P^{*}x^{3}=$ $(1131x5 - 936x^{3}+ (323y^{10}+202y^{8} - 591y^{6}+345y^{4} - 591y^{2}+312)x)/13$
$P^{*}yx^{2}=(1209yX^{4}-1131yx^{2}+390_{y^{11}}+195y^{9}-702y^{7}+429y^{5}-702y^{3}+390y)/13$
























$P^{*}y$ $=$ $(858yx^{4} - 663yx^{2}+207y^{11}+114y^{9}-432y^{7}+231y^{5} - 432y^{3}+273y)/13$
$P^{*}1$ $=1014x^{4}-858x^{\mathit{2}}+272y^{10}+127y^{8}-549y^{6}+309y^{4}-549y^{2}+351)/13$
$V$ 12 , 12 . ,
$A_{3}$ 16 , $P^{*}$
$I_{3}$ (i.e. ${\rm Im} P^{*}\subseteq I_{3}$ ). , $V$
. 16 $V$
. , $A_{3}$ , $V_{3}=\{0\}$
, $V$ $A_{3}$ .
” ” .
, , $P^{*}$
. $U_{1},$ $U_{\mathit{2}}$ 1, $x$ ,
$U_{4},$ $U_{5}$ 1, $y,$ $x,$ $xy,$ $x^{2},$ $yx^{2}$ . , $V_{i}$
, $P^{*}1,$ $P^{*}y,$ $P^{*}X,$ $P^{*}yX,$ $P^{*}X^{2},$ $P*yx^{2}$ ,
. .
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, $P$ , $\sigma$
annihilator ” ” ,
. $\sigma$ annihilator , $Ann$







$P_{3}^{*}$ , $V_{2}$ . , $P_{1}^{*}$ ,




$\sigma=\sigma_{I_{1}}+\sigma_{I_{2}}+\cdot.$ . $+\sigma_{I_{\ell}}$ , $\sigma_{I_{i}}\in\Sigma_{A_{i}}$
, annihilator $Ann$ , $\sigma_{I_{2}}$
. , $Ann$ $A_{4}$







, , 4 . , $I$
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